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Minimally invasive retroperitoneal approach for
the treatment of infrarenal aortic disease
Philippe Piquet, MD, Philippe Amabile, MD, and Gilles Rollet, MD, Marseille, France
Purpose: In order to decrease complications and improve postoperative recovery, we have developed a minimally invasive
retroperitoneal approach (MIRPA) for the treatment of infrarenal aortic disease. This study was carried out to define the
limitations and applicability of this technique in the treatment of aortoiliac occlusive disease (AIOD) and abdominal
aortic aneurysms (AAAs).
Methods: From November 2000 to February 2004, 150 patients with AAA (n  130) or AIOD (n  20) were
prospectively included in the study. The procedure consisted in a standard aneurysmorrhaphy or bypass procedure
performed through a video assisted left minilombotomy. The main outcomes measured were mortality, complications,
operative time, aortic cross-clamp time, time to solid diet, and length of intensive care unit and hospital stay.
Results: Operative mortality was 0.7 %. Nonfatal postoperative complications occurred in 12 patients (8%). Conversion to
a standard procedure was necessary in 3 patients. Mean operative time was 207  57 minutes (AAA) and 224  55
minutes (AIOD). Mean aortic cross-clamp time was 76  26 minutes (AAA) and 48  21 minutes (AIOD). Median
resumption of regular diet was 2 days. Median length of stay in the intensive care unit was 1 day and in the hospital 8 days.
Conclusion: Our results suggest that MIRPA is a safe and effective minimally invasive procedure in the treatment of
infrarenal aortic disease. ( J Vasc Surg 2004;40:455-62.)The conventional elective open procedures for abdom-
inal aortic aneurysm (AAA) repair and aortoiliac occlusive
disease (AIOD) are reliable and yield durable results.1,2
The current operative mortality rate is less than 3% and the
primary patency rate is more than 75% at 10 years.3,4
However, exposure of the abdominal aorta results in spe-
cific morbidity ranging from 10% to 35%.5 The long mid-
line or flank incision contributes to large fluid shifts, pro-
longed postoperative ileus, and significant postoperative
pain.6 Incisional hernias develop in more than 10% of
midline laparotomies and postoperative flank bulge is noted
in up to 20% of retroperitoneal incisions extended into the
intercostal space.7
Minimally invasive approaches such as endovascular
and laparoscopic techniques have recently been advocated
to overcome these drawbacks of the standard open proce-
dures.8,9 The eligibility rate for AAA endovascular exclu-
sion is commonly less than 60% because of unsuitable
infrarenal neck or iliac artery access with the endovascular
stent-graft devices.10 Although endovascular graft repair is
less invasive and sometimes effective in the midterm, the
number of complications continues to increase with longer
follow-up, leading to a significant rate of endovascular or
surgical revisions.11,12 The laparoscopic approach with
standard aortic reconstruction has been developed in a few
surgical centers for treatment of both occlusive and aneu-
rysmal diseases. Early removal of nasogastric suction,
shorter hospital stay, and the patient’s prompt return to
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doi:10.1016/j.jvs.2004.06.033fully functional status have been reported.13,14 Neverthe-
less, this technique remains a technical challenge and is
associated with inadequate instruments, a steep learning
curve, and long operative times.15,16 To avoid these con-
straints, for a transperitoneal approach (TP), several teams
have opted for a more traditional method by just reducing
the length of a standard midline incision with or without
laparoscopic assistance.15-18 However, the use of the min-
imally invasive transperitoneal approach is often restricted
by patient anatomy and disease extension.
Through our experience with retroperitoneal proce-
dures (RPs) for routine infrarenal aortic reconstruction, we
have developed a minimally invasive retroperitoneal ap-
proach (MIRPA) for the treatment of infrarenal aortic
pathologies. Our study was undertaken to analyze the
operative results of MIRPA in the treatment of AAAs and
AIOD, in order to better define its applicability and limita-
tions.
METHODS
From November 2000 to February 2004, 150 abdom-
inal aortic reconstructions for either AAA (n  130) or
AIOD (n  20) were carried out through a minimally
invasive retroperitoneal approach. Operative risk factors,
perioperative data, and in-hospital outcomes were prospec-
tively recorded. From February 2003, patients were en-
rolled in a clinical research project in our hospital depart-
ment under the supervision of an institutional review
board. Each patient signed an informed consent form.
Patients were enrolled consecutively, but anatomic and
clinical considerations forced the exclusion of several pa-
tients from this approach. Forty-eight AAA patients were
excluded during the study period for a variety of reasons:
juxtarenal AAA (n  13), extension to external or internal
iliac arteries or associated external iliac stenosis (n 9), late455
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cant preoperative risk factors (n  4), aortitis associated
with emboli (n  4), ruptured AAA (n  5), anatomical
variation of vena cava or left renal vein (n  2), planned
renal transplantation (n 2), inflammatory aneurysm (n
1), horse shoe kidney (n 1), voluminous left renal cysts (n
 1), and left renal carcinoma (n 1). These patients were
operated on by an extended lombotomy in 14 cases, an
extended retroperitoneal approach to the tenth intercostals
space in 12 cases, through a midline or transverse TP
approach in 18 cases, and with endovascular aortic repair
(EVAR) in 4 cases. AAA with extensive common iliac
aneurysmal disease was not considered a contraindication
for MIRPA. Fifteen patients with AIOD were excluded
during the study period for associated right renal artery
reconstruction (n 4), a severely calcified abdominal aorta
(n 3), a previous RP approach for iliofemoral reconstruc-
tion (n  2), aortitis with embolization (n  2), poor
medical status (class IV of the ASA classification; n  1),
planned renal transplantation (n 1), obesity (n 1), and
major lumbar kyphosis (n  1). These patients were oper-
ated on through a midline TP approach in 8 cases and
through an extended RP approach in 3. Four other patients
were treated by a thoracobifemoral bypass (n 3) or by an
axillobifemoral bypass (n  1).
Minimally invasive retroperitoneal approach for
AAA repair: Surgical technique. AAA repair consisted of
a standard aneurysmorrhaphy performed through a 6- to
Fig 1. Location of minilombotomy and placement of trocars. A,
Minilombotomy; B, aortic clamp; C, camera; D, graft.12-cm left-side incision. General anesthesia was used for all
patients, with standard monitoring techniques including
arterial pressure monitoring, continuous electrocardiogra-
phy, and oxymetry. Patients selected for MIRPA were
positioned in a modified right-lateral decubitus position.
The left knee was slightly flexed and the leg adducted to
relax the left iliopsoas muscle. The table break was posi-
tioned just above the iliac crest and the table was then
broken to open the left flank. The pelvis was then rotated
posteriorly as far as possible if groin access was necessary
(Figs 1 and 2). The desired lateral position for exposure was
achieved by rotating the table toward or away from the
operating surgeon. The exact location of the mini-incision
depended on the upper neck length and accessibility. Usu-
ally, the incision was started 5 cm from the tip of the 11th
rib and extended to a point short of the lateral border of the
left rectus muscle. The incision length ranged from 6 to 12
cm, allowing the surgeon to assess the optimal site for
placing the aortic clamp. The MIRPA is a muscle-dividing
incision running across the muscle fibers. The retroperito-
neal space was entered at the most posterior point of the
incision and is initially developed inferiorly by blunt finger
dissection. The dissection then proceeded cephalad, devel-
oping the plane between the iliopsoas muscle and the
perirenal fascia. The ureter and the left kidney were re-
tracted anteromedially. To avoid traction injury, the ureter
and the periureteral fat were mobilized all the way down
from the left renal vein to the bladder. The exposure was
stabilized and maintained with 3 self-retaining retractors
(Unitract, Aesculap, and Pilling). One retractor was used to
lift up the left kidney and other 2 push the peritoneum aside
medially. Before carrying out a conventional dissection of
the aneurysm neck, a 10-mm trocar was inserted above the
iliac crest and used for placement of a 0-degree laparoscope.
Proximal aortic control required identification of the left
renal artery. Dissection of the periaortic lymphatics and fat
established a plan for infrarenal aortic clamping. Circum-
ferential dissection of the aorta was unnecessary. An aortic
endoclamp (CardioVasive Chitwood DeBakey clamp,
Scanlan) was placed through a separate stab incision in the
left flank, increasing the available operative field. If neces-
sary, the aorta can be controlled above the renal arteries.
The left iliac artery is easily accessible through this
approach, but the right iliac access requires care in achiev-
ing exposure and can be impossible in some circumstances.
When a large abdominal aneurysm obscured access, we
controlled back bleeding by inserting a large Fogarty cath-
eter into the lumen of the common iliac artery. In 3 cases,
a short extraperitoneal incision was made in the right lower
quadrant for exposure of the right external iliac artery.
After heparinization and aortic cross-clamping, the iliac
arteries were occluded with endoclamps (Aesculap). The
lumbar arteries were clipped under videoscopic vision and
the inferior mesenteric artery was identified and controlled.
A second trocar was inserted above the iliac crest and used
to introduce the graft into the retroperitoneal cavity (Fig
3). The aneurysm sac was then opened and a standard inlay
graft replacement was carried out under videoscopic assis-
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holder, Scanlan). After vascular reconstruction and drain
placement, the 3 muscular planes could be rapidly sutured
(Fig 4).
Minimally invasive approach for AIOD: Surgical
technique. In the study, the procedures performed from
this approach included either a left aortofemoral bypass
associated with a femorofemoral bypass, an aortobifemoral
or bi-iliac bypass, or an endarterectomy with patch closure.
The procedures were performed through a 6- to 10-cm
left-sided oblique incision. The patient was placed in a
semilateral position with the hips nearly parallel to the table
with the trunk elevated at a 45° angle. The aorta was
exposed as for AAA repair. For aortobifemoral bypass graft-
ing, standard groin incisions were used, and the graft limbs
were tunneled to their respective groins. The tunneling of
the graft toward the right femoral region must be done
bluntly with finger dissection, starting at the proximal right
common iliac artery and continuing distally so as to displace
the ureter superiorly in order to avoid ureteral injury. With
Fig 2. A, Operating position. B, Location of minilombo
setting. Surgeon is standing on the left side of the patiena reduced length incision, the aortofemoral bypass can be
performed from the left side of the aorta and combined
with a femorofemoral bypass.
Postoperative management. After surgery, all pa-
tients were admitted to the surgical intensive care unit
(ICU). They were discharged from the unit when their
cardiac and pulmonary functions had remained stable for
at least 12 hours. All patients were on intravenous,
patient-controlled analgesia for 1 day. Nasogastric suc-
tion was withdrawn as soon as the patient was extubated.
On the first postoperative day the patients were given a
liquid diet, and they resumed regular diet on the second
postoperative day.
RESULTS
Clinical material. One hundred and thirty patients
presented with AAA (121 men, 9 women); their age range
was 45 to 88 years (mean age, 70  8 years). Their mean
body weight was 78 kg (range, 46-110 kg). Thirty-seven of
130 patients (28.5 %) were classified ASA 3. The preoper-
far from the tip of the eleventh rib*. C, Operating room
sitioning self-retaining retractors. D, Incision.tomy
t, po
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trocardiogram, and echocardiography to screen for Eagle
criteria.19 Arterial oxygen level less than 60 mm Hg on
room air–defined severe pulmonary insufficiency. Severe
chronic obstructive pulmonary disease (COPD) was de-
fined as a mean forced expiratory volume in 1 second
(FEV1) less than 50% of the predicted value. Renal dys-
function was defined as a baseline serum creatinine value
1.5 mg/dL. Mean aneurysm size was 56.2  9.3 mm
(range, 35-90 mm). Straight grafts were used in 107 pa-
tients (81.5%) and bifurcated grafts were used in 23
(18.5%). Six patients had a reconstruction of the right iliac
bifurcation, 3 of the left renal artery, and 2 of the inferior
mesenteric artery.
The patients who presented with isolated AIOD (15
men, 5 women) ranged in age from 46 to 82 years, with a
mean age of 54.6 years. Their mean body weight was 64.5
 9.9 kg (range, 47-76 kg). Four of 20 patients were
classified ASA 3.
Fig 3. A, Video-assisted exposure of the aorta: left ren
Aortic cross-clamping. C, The aneurysm sac has been o
inserted through a trocar (g); f indicates Fogarty catheteComorbid medical conditions for both groups are sum-
marized in Table I. Aortoiliac reconstructions were a left
aortofemoral with femorofemoral bypass in 10 cases, aor-
tobifemoral in 8 cases, aortobiliac in 1 case, and an endar-
terectomy with patch closure in 1 case.
Three patients had their incision enlarged to control
bleeding—from an injured retroaortic left renal vein in 2 cases
and from an aortic injury caused by an aortic clamp in 1 case.
Mortality. The overall mortality rate was 0.66 % (1 in
150). The only death occurred at the beginning of our
experience in an 86-year-old patient presenting with a
painful 80-mm-diameter AAA associated with a 45-mm
right hypogastric aneurysm. A right lower quadrant inci-
sion was combined with the MIRPA to exclude the right
hypogastric aneurysm. Operative time was 6 hours, aortic
cross-clamp time was 90 minutes, and estimated blood loss
was 1300 mL. On the first postoperative day, the patient
developed multisystem organ failure and died on postoper-
ative day 4.
ry (r), neck of the aneurysm (n), and aneurysm (a). B,
d. D, Self-retaining retractors with camera; the graft is
the lumen of the right common iliac artery.al arte
pene
r into
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summarized in Table II. Four patients required 5 re-explora-
tions. All 4 patients had a retroperitoneal hematoma but none
had evidence of continuing hemorrhage. However, one of
these patients had to undergo surgery again 7 days later
because of a retroperitoneal abscess related to focal ischemic
necrosis with perforation of the sigmoid colon.
Two patients had postoperative renal insufficiency. The
first had an injured retroaortic left renal vein requiring
ligation. This patient also had left ureteral avulsion when
we were controlling bleeding and required transient post-
operative dialysis. The second had acute intraoperative left
renal artery thrombosis. He was treated by an aortorenal
bypass graft and postoperative dialysis for 6 weeks.
Three patients had thromboembolic complications.
The first had a right iliac artery occlusion that was treated by
embolectomy. He also had grade 1 endoscopic ischemic
colitis. This patient was released on postoperative day 11.
Fig 4. A, Proximal anastomosis. B, Right iliac anastom
ostium of the right common iliac artery; f indicates Foga
C, Left iliac anastomosis. D, Wound closure.Another patient had focal necrosis of the sigmoid colon. He
was treated by segmental colic resection, left limb graft
excision, and extra-anatomic bypass. The patient was dis-
charged from hospital on day 37. A third patient had an
AAA with thrombus in the neck and moderate AIOD. He
was treated with a straight tube graft. This patient had to
have a right iliac thrombectomy before extubation.
One patient with a history of aortocoronary bypass had
myocardial infarction the day after surgery. This patient
who had patent coronary artery bypass grafts and distal
coronary artery disease was medically managed with
-blockers. Two patients, 1 operated on for critical limb
ischemia and another operated on for AAA, went into rapid
atrial fibrillation, requiring 4 days in ICU in 1 case.
Results for the immediate postoperative period are
shown in Table III. Median ICU stay was 1 day for both
AAA and AIOD. Median solid diet was 2 days for AAA and
AIOD. Thirty-eight patients (25.3 %) were able to tolerate
carried out with video-assisted visualization: i indicates
theter into the lumen of the right common iliac artery;osis
rty ca
JOURNAL OF VASCULAR SURGERY
September 2004460 Piquet, Amabile, and Rolleta solid diet on the first day after surgery. Median duration of
hospital stay after surgery was 8 days for AAA and 9 days for
AIOD.
DISCUSSION
Our results suggest that MIRPA is a safe access for
performing aortic reconstruction. One patient died on
postoperative day 4, which brought the operative mortality
rate to 0.7%. Postoperative surgical complications occurred
in 8 patients. All these complications took place during the
first half of the study period and may be due to the learning
curve. Three of these complications (plus an ureteral injury
during bleeding control and postoperative acute renal in-
sufficiency) are related to left retroaortic renal vein injury
and are therefore easy to avoid with careful patient selec-
tion. Four patients suffered retroperitoneal hematoma and
2 developed colonic ischemia. These complications are
frequently described after conventional surgery and do not
seem to be related to MIRPA. Two right-iliac occlusions
occurred in the postoperative period and may be related to
difficulties in exposing the artery. To avoid this complica-
tion, we routinely used a Fogarty catheter to control back
bleeding from the right iliac artery when the aneurysm sac
had been opened. We can therefore state that mortality and
morbidity rates in 150 patients compare favourably with
those reported in the literature for conventional surgery of
the abdominal aorta.1,2,20,21
Even if operative time and aortic cross-clamp time are
somewhat longer than for conventional aortic repair, the
extra effort that this procedure requires seems worthwhile.
In our study, the added physiologic stress does not appear
to increase mortality or morbidity rates in patients who are
good or moderate surgical risk candidates (ASA class III or
lower). The major potential benefits of mini-invasive aortic
surgery are the decrease in postoperative pain and faster
recovery toward a fully functional status, with a short
hospital stay. Because MIRPA is carried out through a short
Table I. Demographics
AAA
(n  130)
AIOD
(n  20)
n % n %
Age (y) 70.5  7.8 54.6  9.5
Weight (kg) 77.6  13.6 64.5  9.9
Sex (M/F) 121/9 15/5
Active smoking 55 42.3% 17 85%
Insulin controlled diabetes 11 8.5% 3 15%
Hypercholesterolemia 66 50.8% 8 40%
High blood pressure 99 76.2% 10 50%
Coronary disease 58 44.6% 8 40%
Heart failure (EF  45%) 9 6.9% 1 5%
Obstructive respiratory disease 18 14.3% 1 5%
Respiratory failure 6 4.6% 1 5%
Renal failure 17 13% 0
Arterial insuficiency of the
lower limbs
15 11.5% 20 100%
AAA, Abdominal aortic aneurysm; AIOD, aortoiliac occlusive disease; EF,
ejection fraction.incision far from the tip of the eleventh rib, intercostal
nerve injury is reduced and abdominal muscle atrophy and
flank bulge can be avoided.22
Video-assisted minilombotomy offers several advan-
tages in comparison to laparoscopic and conventional sur-
gery. Widely available standard equipment, as well as stan-
dard suturing techniques familiar to vascular surgeons, are
used in this procedure, which means that it can be per-
formed out without the specific training recommended by
most proponents of laparoscopic surgery.9,13,16 The cam-
era helps to illuminate the operating field and video assis-
tance provides a satisfactory visual aid for the proximal
anastomosis on the aorta. AAAs can be treated by conven-
tional endoaneurysmorrhaphy and graft placement, which
we feel is preferable to the bypass exclusion advocated by
some authors practicing both laparoscopic or conventional
surgery, because bypass exclusion does not appear to offer
the same protection as endoaneurysmorrhaphy from late
rupture of the AAA.14,23,24
The retroperitoneal approach simplifies postoperative
care, and the results of our previous experience with this
technique were similar to the positive results described in
the literature: reduction of postoperative ileus and decrease
of the overall complication rate with faster return to a fully
functional status.6,25,26 MIRPA should improve on these
results by reducing the incision size.
The exposure achieved with MIRPA is quite satisfac-
tory. It is adequate to clip at least the left lumbar arteries
before the aneurysm is opened and sutured.14,23 The inci-
sion located between the flank and the left hypochondrium
makes the exposure of the retroperitoneal area easier, espe-
cially in obese patients, and provides good control of the
left iliac artery. It allows dissection of the pararenal aorta by
extending the incision if necessary towards the intercostal
space. MIRPA also allows conversion to thoracolom-
botomy, which we feel provides extra safety in the case of
hemorrhagic complications or if access to the suprarenal
aorta is required.27 In our series, 3 patients were converted
to this extended approach and recovered well. The theoret-
ical advantages of such a small incision are decreased post-
operative pain and reduced abdominal wall nerves injury
and flank bulge.6,7
The limitations we have defined for our technique are
mainly related to the treatment of right iliac artery aneu-
rysms and the treatment of AAA with anatomical variants
such as a retroaortic left renal vein. Three patients in our
series had this anomaly and all sustained an injury to the
vein, although in 1 case the aorta was controlled by a
prerenal approach.
A total of 81.5 % of our AAA patients were treated with
a tubular prosthetic graft. This rate is higher than those
reported for conventional surgical treatment of AAA. This
is probably due to a selection bias, as we excluded nearly
36.9 % (48/130) of our patients from this approach. How-
ever, we cannot exclude the fact that the minimally invasive
technique made us simplify the vascular reconstruction.
This raises concerns about the potential development of
future aneurysm in the iliac arteries and has to be assessed in
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not prohibit supra- or interrenal clamping (9 patients) nor
reconstruction of the right iliac bifurcation (6 patients).
AIOD can easily be treated with this technique. How-
ever, it is sometimes difficult to tunnel the right branch of a
bifurcated prosthetic graft to the right femoral artery.
Femorofemoral bypass has a high patency rate when the
superficial femoral artery is patent.28 In that case we cur-
rently prefer an end-to-side implantation of the tubular
graft coming from a bifurcated graft so as to enlarge the
proximal anastomosis, with a left aortofemoral bypass that
we subsequently combine with a femorofemoral bypass.
This type of reconstruction enables us to perform the aortic
anatomoses through a 5- to 6-cm skin incision.
It is difficult to compare our results with those achieved
using other minimally invasive procedures because tech-
niques have not been standardized and the published series
often mix aortic surgery for aortoiliac occlusive disease with
repair of aneurysm of the abdominal aorta.13-17,29-33 Cur-
rently, treatment of aortic disease by laparoscopy alone
remains difficult while experience is accumulating and new
instruments are being developed. Only case reportsof AAA
treatment have been reported in the literature, and the
results concern mainly bypasses from the abdominal aorta
for AIOD.13,31,33 Mean aortic cross-clamp time varies from
57 to 100 minutes and mean duration of the procedure
varies from 270 to 300 minutes. Morbidity rates are com-
parable to conventional surgery.
The main difficulties of the laparoscopic procedure
reside in controlling the lumbar arteries and performing the
aortic anastomosis for AAA. This has led some authors to
adopt a surgical procedure in which only the dissection of
the aorta is performed by laparoscopic approach, thus min-
imizing its benefit.15,29 Teams that combine transperito-
neal or retroperitoneal laparoscopy and a minimally invasive
approach report morbidity rates that are in the same range
as conventional surgery.14,16,18,29,30 The size of the skin
incision varies from 5 to 10 cm. Mean aortic cross-clamp
time and mean operating time vary respectively from 43 to
100 minutes and from 200 to 240 minutes. According to
some authors, the advantages of laparoscopy in the first
stage of the operation are exploration of the peritoneal
cavity and accurate dissection of the aneurysm.16 Others
such as Cerveira et al15 consider that laparoscopic dissec-
Table II. Mortality and morbidity
AAA (n  130)
n %
Mortality 1 0.76
Retroperitoneal hematoma 3 2.3
Renal failure 2 1.7
Iliac thrombosis 2 1.7
Ischemic colitis 1 0.7
Myocardial infarction 1 0.7
Cardiac rhythm disorders 1 0.7
AAA, Abdominal aortic aneurysm; AIOD, aortoiliac occlusive disease.tion does not confer any obvious benefit and that time
spent dissecting, which is around half of the total duration
of the operation, is too long.
Teams that use mini-incisions without video assistance
report identical morbidity rates to conventional sur-
gery.15,17,34 The standard technique is a transperitoneal
approach through a 6.5- to 12-cm midline incision, with a
mean operating time varying between 130 and 255 min-
utes. One prospective study stood out from the others,
using a retroperitoneal approach through a midline incision
in 150 patients with AIOD. According to the authors of
this study, the size of their incision was 5 cm, but mean
aortic clamp time was not reported.34 All these reports have
in common a mean duration of hospital stay under 7 days.
In our study the median postoperative hospital stay was 8
days and may appear relatively long. The length of hospital
stay is variable by country and usually depends on the time
allowed to transfer the patient to a convalescent home: it
was 5 days for 5 patients, and 10% of the patients went back
home within 7 days after surgery.
On the basis of our experience of the endovascular
treatment of AAA and the results published in the litera-
ture, we now reserve endovascular treatment of AAA for
patients who carry a high surgical risk, in compliance with
the latest recommendation of the Society for Vascular
Surgery.11,12,35 For the other patients our treatment of
choice is a combined video-assisted, limited retroperitoneal
approach which, we think, yields satisfactory results. The
benefits in terms of quality of life for the patients have not
yet been clearly studied. We are fully aware of how impor-
AIOD (n  20) Total (n  150)
n % n %
0 1 0.66
1 5 4 2.6
0 2 1.3
0 2 1.3
1 5 2 1.3
0 1 0.6
1 5 2 1.3
Table III. Results of the procedures
AAA
(n  130)
AIOD
(n  20)
Mean length of the incisions (cm) 8.5  1.7 7.5  1.2
Mean duration of the procedure (min) 207  57 224  55
Mean aortic clamping time (min) 76  26 48  21
Suprarenal aortic clamping (actual no.) 9 1
Median Duration of ICU stay (d) 1 1
Median time to solid diet (d) 2 2
Median hospital stay (d) 8 8
AAA, Abdominal aortic, aneurysm; AIOD, aortoiliac occlusive disease;
ICU, intensive care unit.
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a clinical research project in our hospital department to
assess the patients’ comfort, their return to normal, and
their quality of life, using information derived from The
Medical Outcomes Study SF-36 Health Survey standard-
ized questionnaire.36 At the end of this new study, we hope
to supply more objective details of the benefits of minimally
invasive surgery for aortic disease.
CONCLUSIONS
Our data show that MIRPA is a safe technique with a
low mortality rate and morbidity rates comparable to those
for standard AAA open repair, in carefully selected patients.
This technique is in the preliminary stages of development
and has the potential to evolve. The constant progress in
suture materials and the advent of automatic staplers
should enable us to make our procedure even simpler.
Results of current clinical studies are awaited to assess the
real benefits for patients in term of functional recovery and
long-term effectiveness of this procedure before its wide-
spread application.
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